Abstract. Hirano bodies are eosinophilic, rod-shaped intraneuronal inclusions whose frequency increases with age and with Alzheimer's disease. To investigate their composition and possible relationship to the neuronal cytoskeleton, we employed immunocytochemistry and immunoelectronmicroscopy by using antisera to cytoskeletal proteins. The presence of actin, o-actinin, vinculin and tropomyosin was demonstrated diffusely throughout the Hirano body. The presence ofthese proteins supports the contention that Hirano bodies are derived from an abnormal organization of the neuronal cytoskeleton. The staining of Hirano bodies with fluorescent labelled phalloidin, a probe with a unique affinity for F-actin, indicates that the actin in Hirano bodies is in the F-state. Results of high voltage electron microscopy on 1.0 and 0.5 micron sections confirm the purely filamentous nature of Hirano bodies. These findings suggest that the mechanism of formation of Hirano bodies is different from that of the neurofibrillary tangle, another characteristic intraneuronal inclusion seen in Alzheimer patients.
INTRODUCTION
The neuronal cytoskeleton is a complex and pervasive cell structure (1, 2) . During its lifespan, it goes through a series of stages which include synthesis, assembly, posttranslational modification, transport and breakdown. Impairment of any of these stages will affect subsequent ones, causing a cascade of events which may result in the formation ofabnormal inclusions. Thus, it is not surprising that the cytoskeleton is involved in a variety of pathological conditions affecting neurons.
Alzheimer's and Pick's diseases and progressive supranuclear palsy are characterized by the presence of inclusions which contain components of the cytoskeleton (3-6). The Hirano body is another neuronal inclusion which is commonly present in neurons of non-demented old individuals, and in increased numbers in patients with Alzheimer's and other diseases (7-9). It is most commonly seen in neurons of the Sommer sector ofthe hippocampus (10) and in the underlying stratum lacunosum (11), but rarely is it located in the spinal cord (12), cerebellum (13), cerebral cortex (14), Schwann cells (15) and oligodendroglia (16). Hirano bodies also occur in experimental animals (17, 18). With electron microscopic examination, Hirano bodies show a paracrystalline structure made up of sheets of 6-10 nm parallel filaments. The filaments ofadjacent sheets are superimposed at oblique angles (10) (11) (12) (13) (14) . Another interpretation of their composition is that of granular ribosomal material arranged on filaments (22).
The chemical composition of Hirano bodies is not known. An immunocytochem-
